Abstract: Debye temperature and thermal relaxation time has been calculated in normal and boiling temperature. Using thermal relaxation time, the heat of fusion has been calculated for nineteen organic liquids and the results throw light on the method of calculating heat of fusion.
Introduction
Physical, chemical and thermo acoustical parameters of liquids, liquid mixtures, polar and non polar solutions and liquefied gases are very important for industrial applications. Ultrasonic velocity measurements has been carried out to bring out physical, chemical and thermal properties of liquids, liquid mixtures, polar and non polar solutions using its allied parameters like density, viscosity, surface tension etc., Ultrasonic measurement is one of the easiest method to calculate the properties of liquids like compressibility, internal pressure and so on [1] [2] [3] [4] [5] [6] [7] . In the present work, an attempt is made to calculate Debye temperature and relaxation time of liquid at normal and boiling temperature. Using relaxation time, heat and fusion has been calculated for the 19 organic liquids such as methanol, acetic acid, ethylene glycol, chloroform, heptane, octane, phenol, acetone, pentane, ethanol, benzene, toluene, glycerin, butanol, pentanol, methyl propanol, hexanol, propanol and heptanol.
Theory and calculations
Ultrasonic velocity and applied parameters are used to calculate Debye temperature as 
Where, C l is velocity of longitudinal waves in m/s, C t is velocity of transverse waves in m/s, ρ is the density of liquid in kg/m
β T is adiabatic compressibility of liquid in m 2 /N βs is the isothermal compressibility of liquid in m 2 /N ν is ratio of specific heats in m 2 /N Relaxation time is related with Debye temperature as
Heat of fusion of liquid can be found as follows 9 H=ln (τ B /τ R ) x KT (8) Where, τ B is relaxation time at boiling temperature in sec τ R is relaxation time at normal temperature in sec Sound velocity at boiling temperature is calculated using the relation [10] [11] C gas = C liqud (V f /V) Results and Discussion Table 1 gives the values of sound velocities and densities of normal temperature and boiling temperature for 19 organic liquids. By treating liquids on polycrystalline solid 9 , the thermal properties such as relaxation time and Debye temperature of organic liquids are calculated at normal temperature and boiling temperature and presented in Table 2 . From Debye's relaxation time, the heat of fusion has been calculated and presented in Table 2 .
In all system, densities and velocities at boiling temperature are less than the normal temperature. This is due to free space created between the molecules/atoms by temperature. This is conformed by the value of Debye temperature. The value of debye temperature at boiling point is less than those at normal temperature that is the disorder increases at boiling temperature. 12 . The deviation may be explained after elaborate study.
Conclusions
From this study, ultrasonic velocity at boiling temperature, values of thermal properties like Debye's temperature and relaxation time at normal and boiling temperature are expected range, that is Debye temperature at normal temperature > boiling temperature and relaxation time at normal temperature < boiling temperature. Another thermal property, heat of fusion from thermal relaxation time is a fresh attempt for organic liquids. Values of heat of fusion support new approach.
